Novel antibodies specific for proteolyzed forms of protein kinase C: production of anti-peptide antibodies available for in situ analysis of intracellular limited proteolysis.
We show here a novel method for the in situ analysis of proteolyzed proteins in a cell. As a model, we focused on protein kinase C (PKC) beta, which is cleaved at a specific site between the catalytic and regulatory domains by calpain, the intracellular calcium-activated neutral proteinase. To detect proteolyzed PKC beta 'cleavage-site-directed antibodies', which specifically recognize the amino-terminal region of the catalytic fragment but do not cross-react with the unproteolyzed enzymes, were raised using synthetic peptide. The synthetic peptide used in this study was QGTKVPEEKTT, corresponding to the amino-terminal region of the catalytic fragment from human PKC beta generated by calpain. Rabbits were immunized with the synthetic peptide after conjugation with a carrier protein. Antibodies obtained reacted with the 46-kDa catalytic fragment of PKC beta, whereas they did not cross-react with unproteolyzed enzyme nor other fragments with different amino-termini. Thus, our antibody is specific to the amino-terminal sequence QGTKVPEEKTT, but does not recognize the same sequence located internally in native PKC beta. When human monoblast U937 cells were treated with calcium ionophore, the catalytic fragment of PKC beta was detected in the cytosol by immunoblotting with the antibody. However, this antibody did not bind unproteolyzed 80-kDa PKC beta, although this form was dominant in the cytosol of the calcium ionophore-treated cells. We could also detect comparable amounts of catalytic fragment in the calcium ionophore-treated cells by immunocytochemical staining with the same antibody. Our method was applied to examine the proteolysis of PKC beta in neutrophils stimulated with various reagents.